Cigarette smoke-related oxidants and the development of sub-RPE deposits in an experimental animal model of dry AMD.
Oxidative injury to the retinal pigment epithelium (RPE) has been proposed to be an important injury stimulus relevant to the accumulation of subretinal deposits in age-related macular degeneration (AMD). Cigarette smoking is a major risk factor for AMD, and cigarette smoke-related tar contains high concentrations of a potent oxidant, hydroquinone (HQ). This study was an investigation of the effects of cigarette smoke (CS) and HQ in the development of sub-RPE deposits in an experimental mouse model. Sixteen-month-old C57BL/6 female mice were fed a high-fat diet (HFD) for 4.5 months. Mice were divided into two major experimental groups, one to examine the effects of cigarette smoke and one to study the effects of a defined cigarette smoke component such as HQ. In the first group, mice eyes were exposed to blue-green light (positive controls) or to whole cigarette smoke. A third group with no intervention served as the negative control. In the second experimental group, animals received a purified diet with HQ (0.8%) with low or high fat content for 4.5 months. Mice in both groups were euthanatized at 4.5 months and eyes processed for transmission electron microscopy. As previously demonstrated by our laboratory and others, most mice fed an HFD without other oxidant exposure demonstrated normal morphology or, in a few cases, small nodular basal laminar deposits. Eyes of mice exposed to whole cigarette smoke or to HQ in the food demonstrated a variable degree of basal laminar deposits and diffusely thickened Bruch's membrane. The choriocapillaris endothelium was variably hypertrophic. Exposure to cigarette smoke or the smoke-related redox molecule, HQ, results in the formation of sub-RPE deposits, thickening of Bruch's membrane, and accumulation of deposits within Bruch's membrane. Smoke-related oxidants may be another oxidative injury stimulus to the choriocapillaris and RPE, and may explain the association between cigarette smoking and early AMD.